Introduction: Immune thrombocytopenic purpura remains common blood disease in Nepal. Azathioprine is an oral immunosupressive medicine which has been used widely in various autoimmune disease and solid organ transplant patients. It is inexpensive, easily available and well tolerated medicine. This study was carried out to evaluate efficacy and safety of azathioprine as a second line medicine for primary ITP patients who were refractory to steroid therapy.
INtrODUctION
Immune thrombocytopenic purpura (ITP) is an autoimmune disease characterized by isolated thrombocytopeni (platelet count <100,000/ul) resulting from accelerated clearance and destruction of antibody coated platelets by tissue macrophages, predominately in the spleen. 1 Antiplatelet antibodies also target antigens on megakaryocytes and proplatelets, variably suppressing platelet production. 2 ITP has been broadly divided into two groups, primary and secondary ITP. Causes of primary ITP is unknown, whereas ITP associated with infection, lymphoproliferative disease, drug ingestion, collagen vascular disease and other malignancies are termed secondary. 3 Although considered uncommon blood disease in the western countries, ITP remains common blood disease in Nepal (unpublished data from civil service hospital). Steroids are conventional first-line therapy for adults ITP 4 and have long remained the standard of care, however, its doses and duration has not been properly addressed. The management of patients who fail corticosteroids is challenging, as there have been no comparative trials of treatment options in this setting. 5 Over the years some have advocated on the use of rituximab, eltrombopag and splenectomy. 6 Splenectomy, although curative in 60-65% patients, is a surgical procedure with mortality rate of 0.2. Rituximab, a potent anti-CD20 antibody and eltrombopag, a thrombopoetin receptor agonist, is an effective but expensive modes of treatment for the patients whose average annual income is less than 700 USD.
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Azathioprine is an oral immunosupressive medicine which has been used widely in various autoimmune disease and solid organ transplant patients. 7 It is inexpensive, easily available and well tolerated medicine. This study was carried out to evaluate efficacy and safety of azathioprine as a second line medicine for primary ITP patients who were refractory to steroid therapy.
MEtHODs
The observational, pre-post study was conducted at Government of Nepal Civil Service Hospital, Kathmandu from January to October 2014. Twenty four primary ITP patients who were steroid refractory were treated with Azathioprine.The study was ethically approved by the Civil Service Hospital Ethical Review Board. All the primary immune thrombocytopenic purpura (ITP) patients who were above 14 years of age were included by applying principles of simple random sampling technique. Patients with secondary immune thrombocytopenic purpura (ITP) cases and below 14 years of age were excluded from the study. The ITP patients who refused to participate in the study were also excluded. Patients were termed steroid refractory if platelet counts were less than 30,000/ul on day 21 st of steroid therapy (three days of 1gm of inj. Methyprednisolone followed by oral prednisolone 1mg/kg/day for 18 days). From day 22 onwards oral azathioprine 2mg/kg was started and steroids were tapered 10mg/week and stopped. Platelet counts of more than 30000/ul after one month of stopping steroid, while still on azathioprine, were termed response to azathioprine. Platelet count of more than 100,000/ul was termed complete response. Liver function test, renal function test, leukopenia, hair loss were monitored closely for all patients. Patient demographic data were collected for all the patients for the total duration of Azathioprine therapy. Their platelets counts were taken on the start and on day 90 of Azathioprine therapy. Data were then analyzed via statistical package for the social sciences (SPSS) version 22. The associations among age, gender, duration and platelets counts were analyzed by chi square test and Fisher's exact test (when individual cell frequency was less than 5). The comparison of platelets counts among the start and day 90 of Azathioprine therapy was performed by the paired t-test. A p value less than 0.05 was considered statistically significant at 95% confidence interval. The power of the study was considered to be 80%.
rEsULts
The study showed that 50% patients were young (from 16 to 35 years) with mean age 39.08 years. Female patients were more compared to males. The patients were treated for one month and 5 months (16.7% each) with mean duration of treatment 5.058 months (Table 1) . 
The study showed that there was not significant association among age of the patients and their platelets count on the start of Azathioprine therapy (p value 0.354). The mean platelet count on the start of Azathioprine therapy was 8958.33. There was also insignificant association of gender of the patients and their platelets counts on the start of Azathioprine therapy (p value 0.725) ( Table 2 ).
There was insignificant association among age of the patients and their platelets count on day 90 of Azathioprine therapy (p value 0.082). The mean platelet count on day 90 of Azathioprine therapy was 63875.
The gender-wise association of platelet counts with day 90 of Azathioprine therapy was also non-significant (p value 0.762) ( Table 3 ).
The duration-wise comparisons of platelets count on both the start and day 90 of Azathioprine therapy were significant with p values 0.029 and 0.008 respectively. The paired comparison among platelets count on the start and day 90 of Azathioprine therapy was highly significant (p value 0.000) ( Table 4) . 
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DIscUssION
Our study, probably the first of its kind from Asia, showed azathioprine as a potential second line treatment option for immune thrombocytopenic purpura. In a low income country like Nepal, azathioprine remains an attractive treatment choice as other modes of treatment like rituximab, thrombopoietin mimetic agents and anti-D are very expensive. Few uncontrolled case series of selected patients have reported that approximately 20% of patients may achieve complete response with a daily dose of azathioprine 1-2 mg/kg for several months. 8, 9 In our study, 75% patients showed overall response and 16% achieved complete remission.
Azathioprine causes decreased numbers of circulating Band T-lymphocytes, reduced immunoglobulin synthesis, diminished interleukin (IL)-2 secretion, and inhibition of the intracellular signaling downstream of T-cell costimulation involving CD28-mediated pathways. 10, 11, 12 The most common side effects of Azathioprine at doses typically used in the treatment of rheumatic diseases include gastrointestinal intolerance, hepatotoxicity, bone marrow suppression, and infection. Two patients in the present study complained of decreased appetite after starting azathioprine, both of them improved after decreasing the dose of azathioprine. Four patients developed mild transaminitis which resolved later on. Myelosupression was not noted in any patients.
Although a benign disease, steroid refractory ITP is a real challenge to the hematologist in low income countries. The International Consensus report lists more than 10 second-line therapeutic options, including splenectomy, without indicating a preference. 6 Most of these patients were young and in otherwise excellent health condition but have a very low platelet counts. Although critical bleeding is rare, even with most severe thrombocytopenia each patient should receive a special care and brief history of the profession should be sought because with the same platelet count some (e.g. mechanic) may have high risk of bleeding while the other may not have not a high risk of bleeding (office clerk).
In a recent 10-year study of 310 patients in whom treatment was generally used only at platelet counts less than 30000x10 9 /L, only one hemorrhagic death occurred. Major bleeding, including spontaneous intracerebral hemorrhage (ICH), occurs predominantly in patients with platelet counts less than 20000x10 9 /L (generally less than 10000x10 9 /L). 13 Based on these and several other studies, our goal was to maintain platelet count of more than 30,000x10 9 /L. None of the patients, who responded on azathioprine, demonstrated bleeding manifestation.
Rituximab has been widely used in immune thrombocytopenic purpura. Responses are usually noted within 4 to 8 weeks after the first infusion but may occur as late as 4 months. A complete or partial remission occurs in 25% to 50% of patients; many complete responses are durable (>1 year). 14, 15 Rituximab is costly and was not a feasible option for majority of our patients. Splenectomy is another option, approximately 85% of patients attain a hemostatic response after splenectomy and two thirds achieve a durable response. 16 The major known long-term risk of splencetomy is overwhelming bacterial sepsis, which occurs in less than 1% of adults with uncomplicated ITP. 17 Recently thrombopoeitin mimetic agents have gained popularity in ITP patients 18 but again this mode of treatment is very expensive and not within the affordability of the average Nepali population.
The study was a single-center study and the sample size might not be the exact representatives of the whole case so as to generalize the findings of the study. However, it can represent a valuable database for similar type of multi-centric trial with large sample size.
cONcLUsIONs
The study showed the therapeutic implication of azathioprine in ITP patients. It also showed that efficacy of azathioprine was comparable with other modes of treatment. In low income countries like Nepal azathioprine can be considered as second line treatment for steroid refractory ITP patients.
